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therefore by OP and PQ in directions perpendicular to those lines.11 That is, the velocity of P in the  simple harmonic motion is
:> which> wllen ? pa5565 through 0, becomes V.
74.    The acceleration of a point executing a simple harmonic .motion is at any time simply proportional to the displacement from the middle point, but in opposite direction, or always towards the middle point.   Its maximum value is. that with which a velocity equal to that of the circular motion would be acquired in the time in which an arc equal to the radius is described.
y* For in the fig., the acceleration of Q (by § 36) is ^ along QO.
Supposing, for a moment, QO to represent the magnitude of this acceleration, we may resolve it into QP, PO. The acceleration of P is therefore represented, on the same scale by PO. Its magnitude
V3  PO     V* is therefore ^=« 'ocf' "no* •?&> WQicn is proportional to PO, and
V* has at A its maximum value, -^ an acceleration under which the
velocity V would be acquired in the time -4?- as stated.  Thus we
have in simple harmonic motion
Acceleration _ V* _V?
Displacement"" QO*~ T*
where T is the time of describing the circle, or the period of the harmonic motion.
75.    Any two simple harmonic motions in one line, and of one . period, give, when compounded, a single simple harmonic motion ; (
of the same period; of amplitude equal to the diagonal of a parallelogram described on lengths equal to their amplitudes measured on lines meeting at an angle equal to their difference of epochs; and of epoch differing from their epochs by angles equal to those which this diagonal makes with the two sides of the parallelogram. Let P and R be two points executing simple harmonic motions of one period, and in on e line &B CAA'. Let Q and @ be the uniformly moving points in the relative circles. On CQ and CQ' describe a parallelogram -SQCQ; and through ^ draw S£ perpendicular to J?Ar produced. We have PR = CP (being projections of the equal and parallel lines Q'S, CQ, on C&. Hence CR=CP-^CPf; and therefore the point J? executes the resultant of the motions P and /". But C$, the diagonal of the parallelogram, is constant
